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(57)Abstract: 

PURPOSE: To restrain waveform distortion or ringing. 
CONSTITUTION: This vacuum device is provided with a vacuum 
vessel; an electron source such as a photoelectric surface 
provided in the inside of the vacuum vessel; an anode electrode 
4, provided in the inside of the vacuum vessel and make 
positive electric potential compared with the power source; and 
a signal draw-out electrode 65, provided so as to near and face 
the opposite surface to the electron incident surface of the 
anode electrode and insulated from the anode electrode. Since 
the signal draw-out electrode is faced to the back surface of 
the anode electrode to compose a connecting capacitor C, 
connection with a signal wire can be made at the shortest 
distance. Also providing an electron multiplication part makes 
high sensitivity, and interposing an insulating body 64 makes the 
connecting capacitor C have large capacity. Moreover, supplying 
a bias to the anode electrode by a thin film resistor makes 
compactness. 
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* NOTICES * 



iXPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Vacuum devices characterized by having a vacuum housing, the electron source prepared in the 
interior of this vacuum housing, the anode electrode which was prepared in the interior of said vacuum 
housing, and was made into forward potential compared with said electron source, and the signal fetch 
electrode which was prepared so that the opposite side of the electronic plane of incidence of this anode 
electrode might be approached and might be met, and was insulated with the anode electrode concerned. 
[Claim 2] Said electron sources are vacuum devices according to claim 1 which are the electron emission 
sides which answer the incidence of an energy line and emit an electron. 

[Claim 3] Vacuum devices according to claim 1 further equipped with an electronic multiplication means to 
carry out multiplication of the incidence electron and to emit it between said electron sources and said anode 
electrodes. 

[Claim 4] Vacuum devices according to claim 1 with which the insulating member intervenes between said 
anode electrode and said signal fetch electrode. 

[Claim 5] Vacuum devices according to claim 1 with which supply of the forward bias voltage to said anode 
electrode is made through the thin film resistor. 



[Translation done.] 
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* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to vacuum devices like the photomultiplier tube. 
[0002] 

[Description of the Prior Art] The photomultiplier tube is the photosensor which detects pole feeble light, 
and, generally the thing of a cathode (photoelectric surface) touch-down mold is constituted like drawing 
11 . Here, this drawing (a) is a circuit diagram and this drawing (b) is a sectional view. 31-3n of dynodes for 
[ the photoelectric surface 2 is formed in the face plate inside of a vacuum housing 1 as illustration, and ] 
multistage electronic multiplication in the interior It is prepared. And the anode electrode 4 by which 
positive bias was carried out compared with the photoelectric surface 2 is formed in the interior of a vacuum 
housing 1 . 

[0003] Here, the anode electrode 4 is connected to amplifier 5 through the capacitor C for association, and 
only the signal component of an alternating current is outputted. Such a configuration is shown in JP,61- 
161643,A. 
[0004] 

[Problem(s) to be Solved by the Invention] Although the other end of the capacitor C for association will be 
connected to a coaxial cable etc. and a signal will be outputted outside with equipment such conventionally, 
now, drawer wiring for a signal output becomes long. That is, wiring to the cable connected to the other end 
of the capacitor C for association from the anode electrode 4 became long, and when obtaining the output 
from which it changes to a high speed, there were problems, like waveform distortion and a ringing arise. 
[0005] 

[Means for Solving the Problem] This invention was made that these technical problems should be solved, 
and is equipped with a vacuum housing, the electron source (for example, electron emission side) prepared 
in the interior of this vacuum housing, the anode electrode which was prepared in the interior of a vacuum 
housing and made into forward potential compared with the electron source, and the signal fetch electrode 
which was prepared so that the opposite side of the electronic plane of incidence of this anode electrode 
might be approached and might be met, and was insulated with the anode electrode concerned. 
[0006] You may make it establish an electronic multiplication means to carry out multiplication of the 
incidence electron and to emit it between an electron source and an anode electrode, and an insulating 
member may be made to intervene between an anode electrode and a signal fetch electrode here. Moreover, 
it is also desirable to carry out to make supply of the forward bias voltage to an anode electrode through a 
thin film resistor. 
[0007] 

[Function] According to the configuration of this invention, since the capacitor C for association was 
directly constituted at the rear face of an anode electrode, association to a signal line can be performed by 
the maximum point-blank range. Moreover, if-izing can be carried out [ high sensitivity ] and an insulator is 
made to intervene when an electron multiplier is prepared,-izing of the capacitor C for association can be 
carried out [ large capacity ]. Furthermore, miniaturization will become possible if bias is supplied to an 
anode electrode by the thin film resistor. 
[0008] 

[Example] Hereafter, some examples of this invention are explained with reference to a drawing. 
[0009] Drawing 1 is the side elevation (this drawing (b)), plan (this drawing (c)), and A-A line sectional 
view (this drawing (a)) showing the configuration of the ultra high-speed electronic detector concerning an 
example, and drawing 2 is the conceptual diagram. The mesh electrode 62 is formed in the center section of 
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the cylindrical shape-like flange 61 by the product made from stainless steel, and the micro channel plate 
(MCP) is mounted through the spacer 63 made from Teflon on this. In the both ends of MCP, they are 
MCPin and MCPout. Two electrodes are connected. 

[0010] The anode electrode 4 meets the mesh electrode 62, and is prepared, an insulator 64 and the signal 
fetch electrode 65 are formed in the tooth back, and, thereby, the capacitor C for association is formed. The 
electrodes 66 and 67 and insulator 68 made from SUS are the capacitor CG for GND lines. It constitutes and 
the anode electrode 4 is the signal block resistance RB. It minds and connects with the +HV terminal 69. 
[001 1] The these cylinder-like structure is attached to one with bolts 72 and 73. And the coaxial cable 75 is 
set up by the center section through the spacer 74 made from Teflon, and the SMA connector 76 is mounted 
at the tip of this coaxial cable 75. In addition, spacing is about 1mm between MCP and the anode electrode 4 
between the mesh electrode 62 and MCP, respectively. Furthermore, although the electrical-potential- 
difference impression to each electrode is made by distribution resistance, +3kV is impressed to the anode 
electrode 4. 

[0012] Since an insulator 64 and the signal fetch electrode 65 are arranged in the tooth back of the anode 
electrode 4 and the capacitor C for association consists of examples of drawing 1 and drawing 2 , a signal 
leader line can be shortened to a limit, therefore a high-speed output signal can be taken out without 
waveform distortion or linking. If the piezoelectric ceramics (for example, the product made from NTK, 
MT-1 1 1H, specific inductive capacity = 2400) of 4x4x2 (mm) size are used as an insulator 64, capacitor 
C=170PF for association will be obtained and it will become enough for the output of a high speed signal. 
Moreover, if there is thickness of an insulator 64 no less than 2mm, since the withstand voltage of 3kV can 
be checked experimentally, especially the high-voltage impression to the anode electrode 4 is also 
convenient. 

[0013] The signal output from such ultra high-speed electronic detection equipment is carried out like 
drawing 2 , and is performed. That is, the signal line from the SMA connector 76 is led to the exterior of a 
vacuum housing 78 through the penetration connector 77, and is connected to AMP81 . And the output of 
AMP81 is shaped in waveform in CFD(Constant Fraction Discriminator) 82, and is inputted into the STOP 
terminal of TAC (Time- Amplitude Converter)83. In addition, the synchronizing signal (Trig) of an electron 
source 84 is inputted into the START terminal of TAC83. The output signal of TAC83 is recorded by MCA 
(Multi-Channel Analizer)85. By the configuration of such a signal processor, since 30ps extent is generally 
expectable as time resolution, it becomes important to output a high-speed output signal without waveform 
distortion from the electronic detection equipment of drawing 1 . 

[0014] By taking the configuration of this invention explains in more detail how the sex corresponding to a 
high speed improves with reference to drawing 3 . 

[0015] Although a high-speed electrical signal will be transmitted without distortion if it is among the 
signal-line way by which impedance matching was carried out, on the other track, distortion occurs for 
reflection. Therefore, in order to avoid this distortion, it is necessary to shorten the section L by which 
impedance matching is not carried out as much as possible. The die length LI of the minimum impedance 
mismatch section which it is allowed to transmit a signal without distortion It is expressed with the 
wavelength of the signal of LI <c / 8 f=lambda / 8, however the frequency lambda: above-mentioned 
frequency of a c:velocity-of-light frsignal depending on the frequency f of the signal to deal with (or 
wavelength). The signal bands dealt with in order that the anode of this invention may detect the timing in 
which the signal carried out incidence with the resolution of a maximum of 30 ps extent are 12GHZ(s). It 
becomes. Therefore, it is set to LI =3. 1mm from a front type. 

[0016] The case of the conventional example is shown in drawing 3 (a). It is wiring which connects a 
coaxial cable to an anode electrode, a coupling capacitor, and a coupling capacitor since it is a capacitor for 
high voltages, and those with about 6mm and the lead wire to each electrode also have each 3mm of 
thickness of a coupling capacitor own [ this ] by the shortest, although a small thing has DE0707 (proof 
pressure of 3.15kV) made from MURATA. (die length 11 and 12) However it may wire short, the section L 
by which impedance matching is not carried out is set to 12mm or more. It carries out and, now, backlash is 
3GHZ(s). The above signal will be distorted. In fact, since it is the suspension inductance which own lead 
wire of a coupling capacitor has, the signal band which can be dealt with falls further. That is, when 
applying to drawing 1 and the 1st example of 2, +3kV is impressed to an anode electrode, and since the 
capacitor such whose pressure-proofing is 3kV becomes the above magnitude, a small thing cannot be used. 
[001 7] The case of this invention is shown in drawing 3 (b). Since the anode electrode and the signal fetch 
electrode have met through a dielectric, the signal of an anode electrode is transmitted to a signal fetch 
electrode without distortion by capacitor coupling. It is connected with point-blank range l 1 to the coaxial 
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cable by which impedance matching was carried out from the signal fetch electrode. Here, it is 11. Since it is 
possible to make it less than 3mm, at this invention, they are 12GHZ(s). A signal can be dealt with. 
[0018] As mentioned above, 10GHZ In order to take out the signal of the high speed of extent without 
distortion, it is necessary to set impedance mismatch distance L to 3mm or less, and although this was 
impossible, in the conventional example, it is solvable with this invention. In addition, it becomes possible 
to use an anode and a signal-line way part as a compact. Moreover, the process which wires a capacitor can 
also be abolished and a man day can be reduced. 

[0019] About the connection structure of the anode electrode 4 and the capacitor C for association in this 
invention, a mode like drawing 4 - drawing 6 is employable. First, drawing 4 is the example which made the 
insulator 64 large-sized compared with the anode electrode 4 and the signal fetch electrode 65, and made the 
exposed part of an insulator 64 the split face 650 further. According to this example, that creeping distance 
is enlarged by having made the insulator 64 large-sized, and pressure-proofing between the anode electrode 
4 and the signal fetch electrode 65 can be raised. Moreover, withstand voltage improves further by having 
made it the split face 650. 

[0020] Drawing 5 is the example which coated the signal fetch electrode 65 with the insulator layer 650, and 
pressure-proofing improves even in this case. Here, if a covar metal (KOV) is used for the anode electrode 4 
and the signal fetch electrode 65, since covar glass can be used as an insulator 64 and an insulator layer 650, 
it is suitable for applying this example to the thermionic tube. 

[0021] The tooth back of the anode electrode 4 is made into the shape of a ctenidium, an opposed face with 
the anode electrode 4 of the signal fetch electrode 65 is also made into the shape of a ctenidium, these 
ctenidiums are arranged to misplacement, and the insulator 64 is made to intervene in between in drawing 
6 . If it does in this way, capacity of the capacitor C for association can be enlarged like the case of a 
laminating form ceramics capacitor. 

[0022] Drawing 7 is the front view and sectional view of an example which were used as the multi-anode 
mold. In the MCP side of the tabular insulator 64 of one sheet, they are five anode electrodes 41-45. In the 
location where it is formed by the vacuum plating of aluminium etc., and an opposite side corresponds, they 
are five signal fetch electrodes 651-655. It is formed. And signal fetch electrode 651-655 It is a coaxial cable 
751-755, respectively. It connects. 

[0023] The signal block resistance RBI -RB 5 is constituted from vapor-depositing the high resistance (for 
example, tungsten) film to an insulator 64 by this example. Moreover, in order to make the same the value 
of each resistance RB1-RB5, it is the central anode electrode 41. Only the corresponding signal block 
resistance RBI is formed using the broad vacuum evaporationo mask. In addition, resistance RB An 
ingredient can use Nichrome, carbon, etc. Also by this example, it is each anode electrode 41-45. A high 
speed signal can be outputted without waveform distortion. It is also the same as when the anode electrode 4 
is made into six or more pieces or 2-4 pieces, and this effectiveness is the signal block resistance RB at 
compact structure by formation of the high resistance film. It is realizable. 

[0024] Drawing 8 is the block diagram of the example applied to the photomultiplier tube for radiation 
detection. The glass light-receiving face-plate 87 is mounted on the input screen side of the bulb 85 made 
from the ceramics through the cathode terminal assembly 86, the tabular insulator 64 is mounted on an 
output screen side through the anode terminal assembly 88, and MCP is contained inside. The photoelectric 
surface 91 which is an electron source is formed in the inside of the light-receiving face-plate 87, and, 
outside, the scintillator 92 which emits light by the gamma (gamma) line is mounted. 
[0025] Signal block resistance RB which the anode electrode 4 was formed in the inside of an insulator 64, 
and vapor-deposited and formed the high resistor in the inside of an insulator 64 It connects with the anode 
terminal assembly 88. The signal fetch electrode 65 is formed in the external surface of an insulator 64, and 
this is connected to the coaxial cable 75. For this reason, since the anode electrode 4 and the capacitor C for 
association are really formed, the waveform distortion of the high speed signal by the drawer signal line can 
be lost. 

[0026] In this configuration, if incidence of the gamma ray is carried out to a scintillator 92, light will be 
emitted, and a photoelectron is emitted by this from the photoelectric surface 91 . Multiplication of this is 
carried out by MCP, and incidence is carried out to the anode electrode 4, and it is detected. For this reason, 
it is suitable for scintillation counting which uses the photoelectric surface 91 with touch-down potential. 
[0027] Drawing 9 is drawing of longitudinal section of the example concerning a high-speed mold anode. 
The signal-transmission means of a coaxial type is constituted by the metal rod 93, and the inside metallic 
pipe 94 and the outside metallic pipe 95 surrounding this. The capacitor C for association which is the 
description of this invention is constituted by the point of the metal rod 93 acting as a signal fetch electrode 

http : //www4 . ipdl . ncipi . go . jp/cgi-bin/tran_web_cgi_ej j e 3/9/2006 



JP,06-028997,A [DETAILED DESCRIPTION] 



Page 4 of 4 



65, and carrying out the laminating of an insulator 64 and the anode electrode 4 to this front face. 
[0028] In the front face of the anode electrode 4, the mesh electrode 62, MCP, and the light-receiving face- 
plate 87 are arranged in order, and the photoelectric surface 91 is formed in the inside of the light-receiving 
face-plate 87. And the bias voltage by which resistance division was carried out is impressed to these. In 
addition, with the glass ring 96, it was fixed to the metal rod 93 and the electrode line to the anode electrode 
4 has penetrated the tip of the inside metallic pipe 94 through the glass member 97 formed inside metallic- 
pipe 94. Moreover, the end face of the outside metallic pipe 95 is fixed to the glass bulb 99 through the 
metal disk 98, it is fixed to the metal rod 93 near the tip of the outside metallic pipe 95 with the insulating 
support plate 100, and the connector 101 is further formed in the point. 

[0029] In this example, if a covar metal is used for the anode electrode 4, the metal rod 93, and inside 
metallic-pipe 94 grade and covar glass is used for glass bulb 99 grade, it will unify easily and will be made 
to thermionic-tube structure. And since the capacitor C for association is formed between the anode 
electrode 4 and the metal rod 93, it can shorten a signal leader to a limit, therefore can output a high speed 
signal without waveform distortion. Furthermore, since the mesh electrode 62 is used, improvement in the 
speed becomes possible more. 

[0030] Drawing 1 0 shows the example which constituted the track for signal ejection from a microstrip line, 
and this drawing (a) is a front view of a plate with which drawing of longitudinal section and this drawing 
(b) formed the anode electrode 4. The insulating disk 105 is arranged at MCP and parallel, the touch-down 
electric conduction film 106 is formed in the whole surface, and the signal fetch electrode 65 connected to a 
microstrip line 107 and this is formed in the opposite side. An insulator 64 is mounted on the top face of the 
signal fetch electrode 65, and the capacitor C for association consists of that the anode electrode 4 is formed 
on it. The bias voltage to the anode electrode 4 is the signal block resistance RB. It minds, and it is supplied 
and the microstrip line 1 07 is connected to the SMA connector 76. 

[0031] In this example, a through tube 108 is formed in the center section of MCP and the insulating disk 
105, and the insulator 64 grade, and the source 109 of a beam and the sample 1 10 are formed in the location 
which can be mutually overlooked through a through tube 108. Moreover, the focusing electrode 1 1 1 is 
arranged around the path from the source 1 09 of a beam to a sample 1 1 0. 

[0032] According to such a configuration, if a charged particle is emitted from the source 1 09 of a beam, it 
will collide with a sample 1 10 and a secondary charged particle will be emitted by this. Multiplication of 
this is carried out by MCP, and it carries out incidence to the anode electrode 4. Here, since the capacitor C 
for association is the anode electrode 4 and really formed, even if it is a high speed signal, it is detectable 
without distortion. Moreover, since the signal output path from the capacitor C for association is a 
microstrip line 107, structure can be miniaturized. 
[0033] 

[Effect of the Invention] According to the vacuum devices of this invention the above passage, since the 
capacitor C for association was constituted at the rear face of an anode electrode, association to a signal line 
can be performed by the maximum point-blank range. For this reason, there is effectiveness which can 
output a high speed signal, without being accompanied by the ringing or waveform distortion. Moreover, if- 
izing can be carried out [ high sensitivity ] and an insulator is made to intervene when an electron multiplier 
is prepared,-izing of the capacitor C for association can be carried out [ large capacity ]. Furthermore, 
miniaturization will become possible if bias is supplied to an anode electrode by the thin film resistor. 

[Translation done.] 
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[Drawing 7] 
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[Drawing 10] 




[Drawing 11] 
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PURPOSETo restrain waveform distortion or 
ringing. 

CONSTITUTION:This vacuum device is 
provided with a vacuum vessel; an electron 
source such as a photoelectric surface 
provided in the inside of the vacuum vessel; an 
anode electrode 4, provided in the inside of the 
vacuum vessel and make positive electric 
potential compared with the power source; and 
a signal draw-out electrode 65, provided so as 
to near and face the opposite surface to the 
electron incident surface of the anode 
electrode and insulated from the anode 
electrode. Since the signal draw-out electrode 
is faced to the back surface of the anode 
electrode to compose a connecting capacitor 
C, connection with a signal wire can be made 
at the shortest distance. Also providing an 
electron multiplication part makes high 
sensitivity, and interposing an insulating body 
64 makes the connecting capacitor C have 
large capacity. Moreover, supplying a bias to 
the anode electrode by a thin film resistor 
makes compactness. 
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MCP©jS5ia&ttttMCP,„. MCP.„ ©2o©m&rt* 

ig&sfts. 

[0010] 7 J— FSS4«^ ?S/ 3 S|6 2&C*t® 
l/r«tt6*i. *©WHtcj*|ftlH*6 44BJ:c«S#Kaj 
«S6 5#K:tte>ft x CftKiD^fflnvf^tJ-c** 
£l&3trrir»&. SUSSS©mffi6 6. 6 7*$J:t)t»i 

■?-B 9 tcssttsnr 

[001 1 ] cn6nflW*©«JEH*«:. ^ h 7 2, 7 

Bf^D'^iO^^-fT A^bXmmr-^^T 5 
siasstirfc*). C«HH*-^7 5©5fe^CC«S 

all6 2iMCPO^. MCPi7/-Kli4©H 

iBH*i-th-?nimmggT*5. jgtc, ^-n-en 

©«S^©«EEffllDB. »Efflt!atcj:-ar&Sh4*J. 

[0012101, B2©^a6^f-CB. 7^-KH4 
©»BK»*f* 6 4 «t 0t«#8iaiWS 6 5 *S12R§ n 



(3) 

3 

tm#Q 4ilt4 X4X 2 (mm) l^-f X©EE«S8S 
(m«NTKm MT-1 1 1H, itlt*¥=2 4 
0 0) iffll^i. ^ffl3>f t >^C= 1 7 0PF# 

[0013] c©«t ^ &aisa«T-^ffi*is^6©M# 

f f 7 6 *e>©(l^i*f ^ ^ 7 7 10 

B<D9\UKMtf>ft. AMP8 1Kl^^n5. 
It, AMP 8 l©fcti;ty£CFD (Constant Fraction 
Discriminator) 8 2 tCfc^T^J^K^^ ft. TAC 
(Time-Amplitude Converter) 8 3©STO PiS^Rt A 
&*>\ TAC8 3(DSTART»Cttlf 
S8 4©EHBflr9 (Trig) #SA#i*ft-Ct>.2>. TA 
C8 3<Dtil^<t#«MCA (Multi-Channel Analizer) 

s 5 -ct Em s n -s . c © i 5 izm^mmm&vmmic j: 

0 . -»w«:*m$MstB£ L,r 3 o P ssawsifire* 
s©t. isa©a^-^%si©«^w^g*ip>igjf5 20 

[0 0 14]*^©«gE4i5Ci(CJ:O t 

[0 0 15] jcaottsurett. 
«wrfts»*©fca>236J«*rs. ofca^T, com 

©fcf^3tt3&4MS©^>b'-#>*^-£l2:iig©g£ 30 

1, « v «■*©««»: f (ttams:) icm& 

U 

L, <c/8 f = A/8 
c : %M 

f : <f-^©JI3i£ifc 

A : JJBB«S©«#©i£fi 

-CSIStiS. *»B©T^-Ftt. ^©AS-fLfc^-f 
s >y**K3 0 p s gS©»»H6rttar*fc». HK 
W^ifSWUGH, itts. Ltctf-o-c, firs; 40 

iDL, =3. limi^S. 

[0016H3 ( a ) «cfie*fli©*i£%5*-r. win 

ffi3>7 r >1t-C$>- 3 r/J^©4>©tt, (**) SSD 

E0 7 0 7 (WJEE3 . 1 5 kV) ifi&ZliK C©*£^n 
>7 r >-^e#©JSS*^6mm*'3. S-m@~-©'J-F 
Hg*>Sj®T?&3mm*>S©T?» 7^-Fllig^> 

€1 (SSI, . 1 2 ) Z£A,teK.m<m&Ll,-Ci>. A 
>b--#>Xg^£nrt,>&t,>l2:p E S]Ltt 1 2 mmJi(±i 

liifcDt, CftT-«3GH z J(^U:©m#^iS^ 50 



3$g§¥6 - 2 8 9 9 7 

4 

*g^=i>7 r >1J-a#©';- F*# 
f^ff*-^** *>*©*:«>. IK 9 
KKT*«S. tttto^Hl. 2©»lS59t««cafflr4 
T->- F«S^«+3 kV*iEffln3ft. C©<fc5 
&ffJEE**3 kV©n>7 r >1fB±ai©«f:^ncA^Sfc% 
&©-ChS© ©te{£3.& t*. 

[0017103 ( b ) iC^WOm-SZTn?* TS- 

h'mrntmnwL&nmtemm&zft l ram i» s© 

1 ' -CJS«4a-S„ CCT, U B3mmyrttCT-5,C<t 
*firnfett©r. *WJrcttl2GH z ©fi%Kft5c 

[0018] fcLL©«fc 1 0 GH; mg.<DTK&(Dm 

[0019] 4T v - F«S4 ilS^ffla 

^-r^Cce^WiStcotirii, I4-I6©J:5i5; 
*t8*8fl3"CS*. *-J*. 14»W6 4^7/-h- 
*«4fcJ:tf»#am«tt6 5KJt'**SKU EfCfft 
«#6 4©Ba»#*fflffiB5 0KLfc«-ea*. C© 
WCfcfttf, iifeili#6 4£AMKl/fcC£r-e©?<aB^ 
<l, T^- FSS4 iffi#HStm^@6 5©P^I 
©WJE4iff*^ S/c. ffiI6 5 0!CL/cCi-C, *g 

[0 02 0 1 05 «{f#5ZtBmffi6 5 ««JHR6 5 0 "C 

CCT. Ty-F«fi4*.fcCWI#«(W«S6 5K: 
3^*-;U#JB (KOV) 5:ftfflt?.c, l6iBfe*6 4*sJ; 

"C. c©HiS^I?r^ i g(Cft:ffl-r5.©«:au-C^-S. 
[0 02 1 ] 16-Cti, 7S- F«ffi4©W®?rfi5ft« 
ib, ■g#aXffim@6 5©T^- Fm@4 i©>Pt(a|®fc 

*B4*^ffi3-&ri»*. c©«t^icrntf. ww^-b 

[002 2 ] 07ttvjU^Ty- FMtCLtcm&m<0]E 
WBisJzVttimm-C&Z. lft©ttt©SfiH*6 4©M 
CPWJtCB. 5il©Ty-F^S4 1 ~4 S A5T;U5- 

^A^&tti'r^sti. s*f®©*fr£;-rafiLgi;c«5 

(i©fi-^mtBmS6 5 a ~6 5 s &fci£$ftX\*>Z. * 

vxm^m.mmm6 5 a ~6 5 s «-enenisitt^-7' 
JU7 5, ~7 5 s «:^sn-ct>s. 
[0 02 3] com^mr-U. ff#^a i'gSxR.a- 



5 

R.,l*»«*6 4K:WJ6Ja (09;Uf * >fx-r>) IS* 
^»-r-5C<fClt^?n-S 0 *fc 4 &*©ffitRR. a ~R 

tfrT-Sfi-ff^a 5» *etnR B1 ©*iJIlA©^#vx*;£:ffl 
t>r7&jfc3ftt:t,>4. ftte. ffifrtR. ©tmtt-:*a 

<r<0T^-FS®4 1 ~4 S ^<D^2«#*. ig^Mfc 
Utffl;*rC*2>. C©8S*B. r^- FHffi4£6<IJ£l 
±&&W*2~4ffl£L;fc£#fe|5jiiT-,fcf3. ff&gftR 

[00241 18 tei&mm&mmoxttm^-m&gic&m 

LtcMOffifSm-CUbZo -fe^S v V7.m<DWfZ 5© 
A#ffifl!Kctt*V- K^f8 6^lt^7XSOf 
*IS8 TifiWls h 3ft. atfjfflllKcBT^- KttHF- 
S8 8^lt«tt©«i#6 4*5vH,>h$n. ftSB 
K«MCP*SlRIW3ftrU4. §:7fc®&8 7©rtffiteB 
S-7-iS-C*S36SM9 l^fiSESft. JfBK:B#*>v 
(t) j^tc«fcO^-r-S'>>9 1 U-^9 2*5vi/> h 3 

ftn^o 20 

[0 02 5] *6i&{*6 FSg4#}g 

fefi^o^fflSR. {C«fc0 7^-F4g^8t8 8<!:« 
i& 3 ftT *6&#6 4©J*®Kte^lxmmffi6 5 
*g^^3ft. CftBPJffcr-t/JW 5tCg^3ftT0^ 
•6. C©/cS\ TS- Fm^4<i:^ffl3>7 =: >-!tC*5 
— <*^3ft2>©-C. 5l*mo«^»(cj:SiKa^© 

[0 0 2 6 1 COfll/jStCte^-C, ~»^lx-^9 2fC^f 
>v^A»3n5iMl, CfttcioT^mMg 1 30 
*»6*»-7-*J»Ul3ft4. Cft«MCP-CJf{g3ft> T 
^-F«@4KA*f3ft-CtfcUJ3ft5. C©fc&> *m 

[002 7109 B**ar y - FtCffi&XftOTCDJKK 

(cioitgssft^. #n^9 3 ©sBssBBft-sfttmas 

6 5iltffifflU C©jWMK3fef»f£6 4*jJ;t>'T^-- 
FWB4*J8MISftiCii«:«tD, *»W©«»-C* & 40 
Sfe^-ffl=J >7 r >f-C3!)^^;3ftr (,>■*>. 
[00281 7^- FSS4©b5M{C«^ r>>*|6 
2. MCPisJ:yfM8 7 a*WStci2H3ft> ^feffi 
«8 7©rtffi«CB3fe«ffl9 l#J&J£3ft"Ct»4. *L 
T. C ft 6 iCitmK^-m ZtitcHT X«BE#5EPftl3 ft 

^9 60CJ:-9T&IIM*9 3K:Bje3ft. rtfi'i#JS^--f7' 
9 4^L/fc*'5^aJl5t9 7«/Mt7^- F®E4^ 

©mffis^«3i3ftri^„ jum^js^v ^9 5 

©SSB£JIR«9 8 ^rl/t*7XA;^9 9 tc@^ 50 



<8ffl¥-6 - 2 8 9 9 7 

6 

§ ft, -C rf 9 5 ©5te«i5&BjifclSte©38*E 

1 0 0t?#JSi*£9 3fC®£3ft, 3 6(C5fe^g|5K:«3^ 
i>£ 1 0 1 J&s&WfcftTV-S. 

[002 9] C©|WS0!l"CB. T^-FBfl^. £Jg& 
9 3. rtfiJ^S^V^9 4^3^'-^#JI*fflt,5 i # 

-#{borjt£<g«i*K:-e£3 0 ^m^>y= 

>V-CitTy- Fmfig4i^JJ5«9 3©ia-C}B)SS3ftS 

©r. fi^3HHU6*«K*-cJg<t?*. i>3t*«->r* 

[00301 11 OBM-^BW tol/ffi©>KB&*-?-fi'Ci 

x h >; v -Jim-cms. u fc^asw u in(a)« 

tfBlfflSH. 1510 ( b ). BT F«ffi4 *»JSR0fc«tt 
©IES0-C&-5. MC PiflfKiffllRS 1 0 5A*fe 
E3ft. ffiKBS&fflflflWBl 0 BjW&SSS ft. JS 

JtHtcBv-f * ax h; ? l 0 7 tei o'c fttcJt 
&3ft;fcfI^aMSffi6 5#0j£3ftTt>-£. fg-Wffi 
«g6 5©±ffiteB*fi*H*6 4#v^>h3ft. -e©i 
fC7^- FWS43&J3gfiR3ft4Cir*S^ffl3>f s >-9- 
C*s^3ftTl>4. r^-K»fi4^©^-fTX«E 
Sff-^/n^ffitaR, =&/M/T^&3ft. 

[0 0 3 1 ] ^QfiWCB, MCPfcJ;t>1&ii14R&l 
0 5 . I6ft»6 4^©**§PtcKji?L 1 0 8 ififcmZ 
ft s Aj® 1 0 9 £S$sU 1 0 tmMK 108?:/M 

rsi»«:iss*^sfiBK:S:w^ftTi»-2>. t*-A 
mi 0 9*e»K»i i o<cseexs©jaHKB. 

Si 1 l**lBS3ftTI,>-6. 

[0 0 3 2 ] C©<£ 5 ft B. t*-A3S109 

s^efflfWl^fflClBSftiiWPH 1 O^CfR^L/. Cft 

cct-arii^aafWft^jWttHistii. cftBMCPrts 

<S3ft. 7>'-FIi4KAIttS. CCt, ig-irffln 
>f>-9-CB7/- F«ffi4i— ■ f*JBfigSftTl>4© 

ffla>7 J >-9-C^6©e#W*igESBvY4'C3X h'J 

[003 3] 

C»W©»*] tLk©ii<3. *^HJ©X^«gK:J:ft 
SSffc-C#. ^**^>S3-ti-ftB*S^=i>7 r >^C 

[0i0ii®«l 

[Ullf 1 «6«tc«*3^R«©«JS%*rH. 
[0 2 ] 0 1 ©X£fiES«a^ 0 A^eXiSV^KtUSEB 



C5) 



[03] *mji<Dft®zft*mmtmbux%iw-?z>g 

[ ■ 5 ] ag^KDSff wiftia. 

[0 7] jii23as?itc«4v;b?Tv-Kaiia®«fiS 

[0 8 ] Xtt?Jffim*^UfcJSkffl*>itm 

[ 0 9 ] m 3 mm*™? mmffifm. io 

[010] JU4fB»#9(c«sv«<^a^h«;9^«B* 
[011] Sefe^l©«fiSCDSi?90. 



W6-28 9 97 



8 



- Km®, C-tt£JB=i>9 s >1J\ 5-T>7\ 6 1- 
7 62-^»2/aSi. 64 

•••IfitW*. 6 5Hft9BUHm. C c -GNDSffla> 
R. -flW^n » fffita. 6 9- + HV4B?-. 

7 7 7 6-SMA3 
7 7-JI3*?*, 7 8-SE^gg, 8 1- 

AMP. 8 3-TAC. 8 4-tm 85-^. 

8 6-*V-hW«, 8 7-«&Ifi. 8 8-7/'- 
FlfrHR. 9 1-*lffl. 9 2--»?U-$, 9 3- 
£JR#. 9 4-F«9ffliJ^J»^V7\ 9 5 -WKftH'-C-f 
V\ 9 9-^5^;W, 10 1-3^.?^, 105- 
*ftKtePJ«10 5. 1 0 B-SHfeatflffi. 10 7-7>f 
? a * Y V -j y'm&> 1 0 8 -SiI?L 1 0 9 - f - A 

m, iio -tw. 
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650 
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<%m^L6 - 2 8 9 9 7 



[mi i : 



(a) 



3, 3 z Jn i *y c 

A si/ vl> >X> vPt_ X"[X^~ ° 
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